Generation and characterization of a GFP transgenic rat line for embryological research.
Model organisms expressing fluorescent proteins are important tools for research. The present study was performed to generate and characterize a new line of green fluorescent protein (GFP) transgenic rats for use as a model in experimental embryological research. We injected a GFP expression vector into 135 zygotes of the Sprague-Dawley (SD) rat strain. Embryo transfer of 103 surviving embryos resulted in the production of 35 offspring (33.9%) and two of them were transgenic (5.7%). Two transgenic rat lines that ubiquitously express GFP under the control of the cytomegalovirus-enhancer/beta-actin (CAGGS) promoter were generated by breeding. We studied the main embryological parameters of one these GFP transgenic lines. Homozygous GFP-transgenic females have the same ovulation and superovulation rates as wild type (WT) females. Transgenic embryos reached blastocyst stage in vitro and developed in vivo after embryo transfer without decrease in their developmental ability compared to the control group. The genotype of the parents determined the onset of GFP expression in preimplantation embryos. When the GFP gene is derived from the transgenic female parent, fluorescence was detected in oocytes and in embryos of all further stages of development. When the GFP gene is inherited by the transgenic male parent, GFP was only expressed from the blastocyst stage on. GFP-transgenic rats represent a valuable tool to mark embryos for many embryological studies such as transgenesis, gene expression patterns during early development, embryo aggregation for analysis of the distribution of cells in chimeric embryos and nuclear transfer to confirm the origin of the cloned offspring.